Portal venous gas is a rare entity that is associated with many fatal and nonfatal conditions. Its exact etiology remains unclear. Computed tomography (CT) has been described as a sensitive and primary imaging tool for detecting this condition, but there are only a few case reports in the literature where portal venous gas was not detected on CT scan but was found by sonography. This case reports portal venous gas developing secondary to gangrenous gallbladder with Mirizzi syndrome which was diagnosed by sonography but remained undetected on 64-slice MDCT.
Portal venous gas is a rare entity that can be associated with many fatal and nonfatal conditions. 1, 2 Despite the improvements in medical sciences, its exact etiology remains unclear. Computed tomography (CT) has been described as the more sensitive and primary imaging tool for the detection of this condition, but there are few case reports in the literature where portal venous gas was found on sonography and not detected on CT scan. This case reports a gangrenous gallbladder secondary to Mirizzi syndrome in which portal venous gas was found by sonography but went undetected on 64-slice MDCT. To the best of our knowledge, this association has not been reported in the medical literature previously.
Case Report
A woman in her mid-70s with a known history of cholelithiasis presented to the emergency department with complaints of upper abdominal pain and fever for two days. She was vitally stable, and physical examination was unremarkable except for slight tenderness in the epigastrium. Her initial laboratory testing results indicated slightly raised total leukocyte count (TLC) with left shift. Her liver function tests (LFTs) were normal except for mildly raised gamma glutamyl transferase (GGT) and alkaline phosphatase (ALP). Sonography was performed in the emergency department, which demonstrated multiple gallstones and a thick-walled distended gallbladder. One of the stones appeared impacted at the gallbladder neck. There was no pericholecystic fluid, but sonographic Murphy sign was positive. There were multiple moving hyperechoic echoes within the peripheral portal channels with subtle dirty posterior acoustic shadowing representing portal venous air ( Figure 1 ). The patient was admitted to the hospital, and a contrast-enhanced 64-slice MDCT scan was performed after 24 hours. MDCT did not show evidence of pneumobilia or portal venous air. However, there was redemonstration of a moderately distended thick-walled gallbladder containing multiple calculi. One of the gallstones was impacted in Hartmann pouch and was compressing the common hepatic duct, resulting in minimal proximal biliary dilatation ( Figure 2 ). Significant pericholecystic inflammatory changes were seen on 64-slice MDCT. Based on these findings, diagnosis of Mirizzi syndrome complicated by acute calculus cholecystitis was made. The patient was put on antibiotics and analgesics, but because of worsening symptoms, laparoscopy (about 24 hours after the CT scan) was performed, which showed a gangrenous gallbladder with development of empyema and signs of perforation. Pus was also seen in the pericholecystic region and in the peritoneal cavity. The procedure was converted to laparotomy and amputation cholecystectomy along with peritoneal lavage. Histopathological examination of the gallbladder specimen showed signs of acute to chronic cholecystitis, and the pus culture showed growth of enterobacter. She had an unremarkable postoperative course and was discharged on the fifth postoperative day.
Discussion
Portal venous gas was first described by Wolf and Evans 3 in 1955 and Susman and Senturia 4 in adults in 1960. The roentgenographic findings of hepatic-portal venous gas have been reported extensively in the pediatric and radiology literature. 5 It is a rare pathological condition that is historically associated with bowel ischemia. 6, 7 However, recent reports have explained its association with benign etiologies such as inflammatory bowel disease, gastric ulcer, 1 diverticulitis, 8 appendicitis, 9 blunt abdominal trauma, 10 peritoneal abscess, 11 transplant rejection, 12 lumbar puncture, 13 cholangitis, 14 barium enema examination, 15, 16 hepatic transplantation, 12 pneumococcal pneumonia, 17 and hemodialysis. 18 Mirizzi syndrome refers to common hepatic duct obstruction caused by an extrinsic compression from an impacted stone in the cystic duct. 19, 20 It is often not recognized preoperatively, which can lead to significant morbidity and biliary injury, particularly with laparoscopic surgery. 21 The association of portal venous gas with Mirizzi syndrome has not been reported previously. Despite the advancements in medical science, the exact etiopathogenesis of portal venous gas is not known, and multiple explanations have been proposed with various conditions. However, when it is associated with mesenteric ischemia, it carries a worse prognosis with an expected mortality rate of 29%. 6 When it is associated with conditions other than mesenteric ischemia, it is assumed benign, and no mortalities have been reported.
Computed tomography and sonography are more sensitive than conventional radiography in the detection of portal venous gas, 2,22-24 but there are an increasing number of case reports in which gray-scale and Doppler sonography appeared more sensitive than CT when evaluating this entity. 6, 9, 18, [24] [25] [26] [27] In this case, Doppler was not performed. This is an additional case study that provides supportive evidence in which portal venous gas was found by sonography and not detected on 64-slice MDCT scan. The cause of portal venous gas in our case is not exactly known, but it can be attributed to Mirrizi syndrome and gangrenous gallbladder. However, neither sonography nor 64-slice MDCT showed signs of gangrene, which might have developed after these examinations as there was a gap of 24 hours between the CT scan and exploratory laprotomy. Regardless of etiology, the presence of portal venous gas by sonography should be considered alarming, and immediate clinical, biochemical, and radiological reassessment is mandatory to save the patient from further complications.
It is not yet clear why sonography is more sensitive in the detection of portal venous gas. The work of Hollerweger and Rettenbacher 26 is an interesting and significant contribution in this regard. They compared the sensitivity of the CT scan with sonography in a water bath study. They filled a plastic cup with tap water, and images were obtained by both CT and sonography immediately, at 30 seconds, at 1 minute, and after 3 minutes. Sonography detected numerous tiny, bright moving echoes within the water, which represented air bubbles and gradually disappeared upon the 3-minute scan. There was no air lucency or difference in density present on the corresponding CT sections (as measured by Hounsfield units). Hence, they concluded that sonography is more sensitive than CT scan in detecting the tiny gas bubbles. However, further dedicated work is required to explain this phenomenon.
Conclusion
This is an additional case study that provides supportive evidence that sonography can detect portal venous gas and, in some patients, can rival MDCT. A randomized controlled trial would provide a higher level of scientific evidence, and further studies are needed. Current observation depicts that regardless of imaging modality, when portal venous gas is detected even in a small quantity, it is not always a benign finding and may be associated with morbidity as seen in this case. A prompt and detailed workup to diagnose the possible underlying etiology and appropriate clinical management is warranted.
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